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UHILQHU\K\GURFUDFNLQJUHDFWRUHIIOXHQWDLUFRROHU5($&LVDQLPSRUWDQWSURGXFWLRQGHYLFHLQSHWURFKHPLFDOSODQW
,Q WKH ODUJHVFDOH RI SHWUROHXP UHILQLQJ HTXLSPHQW SRRU TXDOLW\ RI UDZ RLO KDUVK RSHUDWLQJ FRQGLWLRQV RI
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7KHDQDO\VLVRIIRXOLQJVKRZHGVRPHUXVWFDWDO\VWSRZGHUDQGDVPDOODPRXQWRIVDOW7KHUHVXOWVVKRZHGWKDWD
SDUWLDO EORFNDJHKDVPDLQO\ FDXVHG WKH EXQGOH GHIRUPDWLRQ)URP WKH DQDO\VLV RI UHPRYHG DLU FRROHU WKHUHZHUH
PDQ\GHSRVLWVDQGREYLRXVELDVSKHQRPHQRQLQLQOHWER[+RZHYHUWKHEDIIOHSLSHVDQGRXWOHWKHDGHUVDOPRVWKDG
QR VHGLPHQW LQGLFDWLQJ WKDW IRXOLQJ PDLQO\ FDPH IURP WKH XSVWUHDP GHYLFHV RI DLU FRROHU 7KH FRUURVLRQ
PRUSKRORJ\LVVKRZQLQ)LJ




3.1. Failure mechanism analysis 




H[FKDQJHU GHYLFHV 7KHQ FRUURVLRQ SURGXFWV ZLOO HQWHU WKH VXEVHTXHQW DLU FRROHU DORQJ ZLWK UHDFWLRQ HIIOXHQW
FDXVLQJSLSHVEORFNDJH
3.1.2. Multiphase flow erosion 
:DWHUSRLQWVDUHXVXDOO\VHWXSLQIURQWRIDLUFRROHUV\VWHPVRWKH+6DQG1+LQJDVHRXVSKDVHFDQGLVVROYHLQ
WKH DTXHRXV WR IRUP D UHODWLYHO\ FRQFHQWUDWLRQRI1++6FRUURVLYH VROXWLRQ WKDWZLOO EH HDVLO\ FDXVLQJ HURVLRQ
FRUURVLRQ>@
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7RREWDLQ RLOJDVZDWHU WKUHH SKDVH V\VWHP DW ERWK LPSRUW DQG H[SRUW RI DLU FRROHU HVWDEOLVKLQJ IODVK SURFHVV
PRGHO DQG XWLOL]LQJ WKH SULQFLSOH RI PDWHULDO FRQVHUYDWLRQ EDVHG RQ +<6<6 D SURFHVV VLPXODWLRQ VRIWZDUH
DFFRUGLQJWRSURFHVVDQGW\SLFDORSHUDWLRQSDUDPHWHUVRIDLUFRROHUFRQGLWLRQV+<6<6VRIWZDUHFDQDXWRPDWLFDOO\
JHQHUDWH+&+& LQWHUDFWLRQSDUDPHWHUV IRU QRQOLEUDU\ RU K\GURFDUERQYLUWXDO FRPSRQHQWVZKLFK LPSURYLQJ WKH
IRUHFDVW RI YDSRUOLTXLG HTXLOLEULXP SURSHUWLHV )RU WKH EDODQFH V\VWHP RI WKUHH SKDVH LQFOXGLQJ DTXHRXV RWKHU




YLVFRVLW\ SURGXFLQJ D ODUJH ORDGV WKDWZDV D VXIILFLHQWO\ ODUJH VKHDU DQG FRPSUHVVLYH VWUHVVHV LQ5($& V\VWHP
IRUFLQJFRUURVLRQSURGXFH¶VSURWHFWLRQILOPGHIRUPHGDQGEURNHQDW WKH LQQHUZDOORI WXEHEXQGOHDQGXOWLPDWHO\
HURGHGWKHERG\RIPDWHULDO
3.3. Checking Model of Instability Bundle 
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ZKHUH tE LV WKHHODVWLFPRGXOXV0SD
t
sV LV WKH\LHOG VWUHQJWKDWGHVLJQHG WHPSHUDWXUH0SD FU/ LV HTXLYDOHQW
OHQJWKLLVWKHUDGLXVRIJ\UDWLRQPP rC LVGHWHUPLQHFRHIILFLHQW
5HVXOWVDQG'LVFXVVLRQ
4.1. Calculation of rust from a high temperature H2S/H2 corrosion 
7KLVSDSHULVVSHFLILFDWLRQRIUHVHDUFKWDUJHWZLWKRQHHQWHUSULVH5($&FRQGXFWLQJKLJKWHPSHUDWXUH+6+LV






%LW1XPEHU $PRXQW 0DWHULDO +HDW([FKDQJH$UHD
($  DXVWHQLWLFVWDLQOHVVVWHHO P
($  DXVWHQLWLFVWDLQOHVVVWHHO P
($  DXVWHQLWLFVWDLQOHVVVWHHO P







&RPELQHG ZLWK &RXSHU FXUYH ZKLFK LV VKRZQ LQ )LJ JHWWLQJ WKH FRUURVLRQ UXVW UHDFKHG  NJD LQ KHDW
H[FKDQJHU7KHQFRUURVLRQSURGXFWVIORZHGLQWRDLUFRROHUZLWKWKHUHDFWLRQHIIOXHQWZKLFKFDXVLQJFORJJLQJULVN
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4.2. Calculation of rust from NH4HS erosion corrosion 
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WKURXJK+<6<6VLPXODWLRQ DQGPXOWLSKDVH IORZHURVLRQRI FDUERQ VWHHO >@7KHUH LV D ULVN RI FORJJLQJ WKDW WKH
FRUURVLRQSURGXFWVHQWHUWKHDLUFRROHUZLWKPXOWLSKDVHIORZ







7KH EORFNDJH WHPSHUDWXUH SUHVVXUH EDODQFH HTXDWLRQ RI SLSHV FDQ EH REWDLQHG ZKLFK LV FRPELQHG ZLWK WKH
VWUXFWXUHSDUDPHWHUVRIWKHDLUFRROHU
















:KHUH tE LVWKHHODVWLFPRGXOXV0SD A LVWKHFURVVVHFWLRQDODUHDRIWKHSOXJEXQGOHPP A LVWKHFURVV




    QL Ln   ' '   
:LWK WKH LQFUHDVHRI WKHQXPEHURIEORFNLQJSLSHV WKHGHIRUPDWLRQRIEORFNLQJSLSHVJUDGXDOO\GHFUHDVHG WKH
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:KHQ WKH IORZ RI D[LDO FRPSUHVVLYH VWUHVV HTXDO WR EXQGOH VXIIHUHG LQVWDELOLW\ DOORZDEOH VWUHVV WKDW LV













6HULDO1XPEHU 1DPH 8QLW 'DWD
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 SRLVVRQ
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 VWUHQJWKRIH[WHQVLRQ 03D 













 7KHRYHUDOO WHPSHUDWXUHDQGIRUFHRIDLUFRROHUDUHXQHYHQGLVWULEXWHGGXH WRSDUWLDOO\DLU WXEHVEORFNDJH
ZKHQWKHQXPEHURIEORFNHGWXEHVLVRYHUQLQHEXQGOHWHQGVWREHQGLQJGHIRUPDWLRQ
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